Distinct functions of protein kinase Calpha and protein kinase Cbeta during retinoic acid-induced differentiation of F9 cells.
As F9 embryonal carcinoma cells differentiate into parietal endoderm-like cells, expression of conventional protein kinase C (PKC) changes. Undifferentiated stem cells express PKCbeta but not PKCalpha, whereas differentiated parietal endoderm cells express PKCalpha but not PKCbeta. To determine whether changes in PKCalpha and/or PKCbeta expression control retinoic acid (RA)- and dibutyryl cyclic AMP-induced F9 cell differentiation, we established cell lines stably expressing PKCalpha, PKCbeta, antisense PKCalpha, or antisense PKCbeta RNAs. Constitutive expression of PKCalpha or inhibition of PKCbeta expression in F9 stem cells enhanced RA induced differentiation, both by increasing total expression and accelerating RA-induced expression of laminins A, B1, B2, and type IV collagen. In addition, expressing PKCbeta in a parietal endoderm cell line caused these cells to retrodifferentiate into stem cells. Based on these results, we conclude that PKCbeta and PKCalpha are key targets for RA-regulated gene expression, that PKCalpha plays an important, active role in inducing and maintaining the parietal endoderm phenotype, and that PKCbeta activity is incompatible with maintaining the differentiated state of these cells.